Supplementary Figure S1 . Comparison of spectroscopic peak positions derived from experiments for six different-sized Gd-filled corrals (green triangles) and the quantum-confinement model of the Gd structures (green line). The effective area of the Gd structures was calculated by the white circle marked in the inset.
Quantum confinement of Gd structures
Supplementary Figure S1 . Comparison of spectroscopic peak positions derived from experiments for six different-sized Gd-filled corrals (green triangles) and the quantum-confinement model of the Gd structures (green line). The effective area of the Gd structures was calculated by the white circle marked in the inset.
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The energy levels were calculated utilizing the quantum-confinement model 
Tight-binding calculation for the 8.5-nm corral
Supplementary Figure S2 . The change of the tight-binding calculated local density of states at the center of the 8.5-nm corral during trapping Gd adatoms.
Utilizing the tight-binding calculations, the step-by-step evolution of local density of states in the 8.5-nm corral was investigated as it traps Gd adatoms (Fig. S2 ).
The intensity of the peak at lower energy decreases to zero gradually and its position shifts slightly towards higher energy; the intensity and position of the peak at higher 3 energy are similar, except for the case of trapping of two Gd adatoms. The calculated results agree with the experiments shown in Fig. 4 .
Comparison of positions of corral state's nodes and interaction derived Gd adatoms
Supplementary Figure S3 . Comparison of the positions of long-range interaction energy minimum (black rectangles), the first (green triangles) and second (red circles) corral state's nodes in different-sized corrals.
The calculated distances from Gd adatoms to Fe open corrals (black rectangles)
were derived from the energy minimum similar to Fig. 3(a) 
